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The invention relates to a chromium-free aqueous 
anticorrosive which is suitable for producing thin 
organic layers on surfaces of steel, metallized (e.g. 
galvanized or alloy-galvanized) steel and aluminum. The 
Inventive . anticorrosive contains as the essential 
components a) 0.5 to 100 g/l hexafluorine anions of 
titanium (IV), silicon (IV) and/or zirconium (IV); b) 
20 to 100 g/l phosphoric acid; c) 0 to 100 g/l of one 
or more compounds of cobalt, nickel, vanadium, iron, 
manganese, molybdenum or tungsten; d) 0.5 to 30 wt.- 
%. of at least one water-soluble or water-dispersible 
film-forming organic polymer or copolymer; e) 0.1 to 
10 wt.- % of an organosphonic acid; f) optionally 
further auxiliaries and additives. The inventive 
compositions are especially useful for the 
anticorrosive treatment of metal strips. They are 
preferably applied in such a manner that a dry layer is 
produced on the surfece in a mass surface density of 
0.1 to 5 g/m2. 
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The invention relates to a chromium-free aqueous anticorrosive which is suitable for producing thin organic layers on surfaces of 
steel, metallized (e.g. galvanized or alloy-galvanized) steel and aluminum. The inventive anticorrosive contains as the essential 
components a) 0.5 to 100 g/l hexafluorine anions of titanium (IV), silicon (IV) and/or zirconium (IV); b) 20 to 100 g/l phosphoric 
acid; c) 0 to 100 gyi of one or more compounds of cobalt, nickel, vanadium, iron, manganese, molybdenum or tungsten; d) 0.5 to 
30 wt - %. of at least one water-soluble or water-dispersible film-forming organic polymer or copolymer; e) 0.1 to 10 wt.- % of an 
organosphonic acid; f) optionally further auxiliaries and additives. The inventive compositions are especially useful for the 
anticorrosive treatment of metal strips. They are preferably applied in such a manner that a dry layer is produced on the surface 
In a mass surface density of 0.1 to 5 g/m^. 
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Abstract 

A chromium- fre« aq\i«ous anri -corrosive agenr suirable for 
the production of thin organic layers on sur races o£ steely 
mdcal-coated (e.g. galvanized or alloy galvanized} steel 
and also of aluminum. It contains, as essanrial components 
□ a) 0,5 to 100 g/1 of he;iafluoro anions of titanium (IV} , 
silicondV) and/or zirconium ( IV) , 

b) 0 Lu 100 g/1 of pho3phoi.ic eicid, 

c) 0 to 100 g/1 of one or more compounds of cobalt, 
nickel^ vanadium, iron, manganese, molybdenum or 

ic tungsten, 

d) Q.S to 30 wt.% of at least one water-soluble or water- 
didperdlble film-producing organic polymer or 
copolymer, 

e) 0.1 to 10 of an organophosphonic acid, 

1'. f) optionally further auxiliary substances and additives. 

These compositions are particularly suitable for the anti- 
corrosive treatment of metal strips and are preferably 
applied so that a dry layet with a weight per unit area of 
2ij 0.1 to 5 g/m^ is produced on the surface. 
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CHROMIUM-FREE ANTICORROSIVE AND ANTICORROSIVE METHOD 

The present invention relates to a cnromium-free orycuixc/inoxganxc 
anti-eorro«ive aoenr anrt an anti-corrpsive process for treating 
surfaces or steel, wnich are upLXuxidiily provided wich o metallxo 
co;iring of zinc, elvjminum, copper, niclcei, etc, or of aluminum ana its 
5 alloys* It i» paarclcuiarly suiTiabl* for surf<irR rireatment xn Strip 
plants (coil-coat lag) for apptyxng tnis substrate in Um domestic end 
architectural areas and in rhA automobile industry < 

For rhe temporary corrosion protection of galvanized or alloy 

LO galvanireU steel strips, these arc often ei-cher simply rubbed with oil 
or, in the event that more intense corrosive stresses are exp«cucd, 
phua^hatized or chromatieod. Beford Mceivino a flnnl coatinO of 
organic binders (primer, lacquers, elect rodeposiccd laccjuitra), a multi- 
stage process is oenerally performed. When usxnq galvanized metal 

15 strips or aXominum and its alXi^y:* iu the domestic appliance or 

«renitectural industries, optionally after previous removal ot ttie oil 
layer, Uie metal surface xc firct provided with an anti-corroSlve 
layer. The best method for anti-corrosive treatment known fium the 
pxior art is chromatisin? xn which tne mersl surface is coated with a 

20 chromium(IIJ) and/or chromium tvl)-containiu9 layer, generally at a rate 
of about 5 to 15 nug/m-. Fhftspnatizing, as an alternative measure for 
anti-corrosive treatment, has two KiaUs of disadvantage© • On the one 
hand rhe appearance of the metal surface may be altered in an 
undesirable uutnner. On the other hand, phosphatising la a procedure 

25 which is very costly in terms of the equipment required because, 
uepending on the substrata material, an additional activation Stage 
and, generally after phosphatizang, a pasaiv^tuxug atage is required - 
Ovor and above rhe actual anti-corrosive effect, inorganic coating 
ensures good aonesion of the priiacz: which is appliod thereto. There 

30 again, the primer not only has a beneficial effect on tne anti- 
corrosive affect of the inorganie convMSion layer, the primer layer in 
its turn also provides a good adherent substrate for Uie topooat 
laequer- 
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To an increasing exi;enr, metal strip producers are supplying sheer 
, metal wirh a funcrional p^rolxminary coaring which facllitares 

mechanical processing such as punching, drilling, ii^enaxng, shaping 
£ and/or deep arawiiig. only after final assembly of the worlcpiece is this 
finally provictod with a topcoar lacquor, runcrional pirecos^rino must 
provide the she^t metal not only with corro3ion-inhH)lting properties 
but also properties which facilitate mechanical processing. In order to 
produce thc^^^ layers, processes based on chromium'-concaiAiAg 
ll> inorganic/ organic compositions and also chromium- frw/ ex^clusiveiy 
organic preparations are known, \^erein the latter have only a limited 
anti^corroeive effect. 

Xn the automobile industry r galvanized steel sheeting which has been 

l!» pr^coac^d with thin org^nir. filmij i.«5 being used to an increasing 
exumit. Tn«9e substrates ensure a good dnti -corrooivc effect, to be 
precise even in the bodywork sector, which cannot be acniev«K} in a 
conventional lacquering process, or only with difficulty. The use of 
rhcse types of precoated materials enabli?^ rn-^r- intensive secondary 

2D anti-corroaive measures such as cavity sealing and joinu sealing to i>e 
reduced or even avoided altogether. To facilitate the subsequent 
processing steps such as spot welding Ar elect rodepositicn lacquering, 
tne organic rums frequently alsu cu^iuulu pigments and fillers which 
increase the electrical conductivity. These types of materials are 

25 knoviA, for exaznple, under the names l>iir«*»r«el'*', Bonazinc™, Durazinc*** 
or Granocoat^v Materials c-udtea in this way have for cKamplo, over a 
conversion layer which is a chromattzing or phosphatizmg layer, a thin 
organic croaring which consists, for example* of epoxide or polyurethane 
r«^slud, polyamides or polyncrylaros . Tne organic layers are oen<>rally 

zO applied with a thickness ot about u.J to aoaur 

^ pm. These coatings on metal stxips are generally produced in a two- 
stage process which is costly in terms of equipmenr, in which first the 
inorganic conversion layer is produced and then the ur^anic polymer 
film is applied in a second treatment stage. 

:.s 

It is Known tnat attempts nave alre^uy Ueeu made to use single stage 
coatinq processes in which the inorganic conversion treatment and 
coating with an organxc polymer film take place in a single treatment 
solution. 

*I0 

For e)&ample, US-A*5 344 504 describes a coating process for galyanised 
steel ill v«hic4'A the substrate is brought into contact with a trAatiaent 
solution with the following composition: 0.1 to 10 g/l of a tetrafluoro 
or nexafloorn acid of boron, silicon# titanium and zirconium or 
15 UyUiZoflaoric acid, about O.OlS to about € g/1 of carinnft of cobalts 
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copper/ iron, manganese, alcKeX/ 9troncj.un or zinc and optionally up zo 
about 3 9/1 of a polymer selected from polyacrylxe acxd^ 
polymernacrylic acid and their esters. The pH or cms treatment 
9oluti.on is ulthiA the ran^e from about 4 to ^bonr 5. 

WO ^5/14117 also describes a process for treating surfaces of zinc or 
aluroinuia 01 UUexi. alloys- In ztils caac/ the sarfacca ore brought into 
contact with a treatment solution with a pH of less than 3 whicn 
contains a complex between a metal oxoion and a hetero^on. The metal 
10 oxoion is selected from molybdate, tungstate and vanadate, xne 

ncteroion is fiolected {rom phosphorus « alominum, silinnn* manganese, 
magnesium, lirconiuro, titanium, tin, cerium and nickel, Furtnermorer 
the "creacment solution also nonrAins an organic f ilm-producer which is 
compatiDie with the other components m the soluLiuu. Suicaole film- 
is prodiicexB may be, for example, polyacrylates such as in particular 

poLymtfXii uC iuecftyl metnacrylarc, n-butyl eery late, hyelroxethyl aerylate 
and glycerinepropoxy triacrylate. 

593 reconmends tne treatment d wcual surfaces with o 
20 treatment solution which contains the following components: an organic 
polyuiex. ux copolymer in which 0,5 to 6 % of tho monomers contain groups 
which can form compounds with zaetal ions, con^plex canons or anions or 
aluminum^ calcium^ cerium, cobalt/ molybdeniam, silicon, vanadium, 
zirconium, titanium, trivalent chromium and zinc, an oxxdasxng agent 
ZS sach as nxtric acid, perchloric ar^id and hydrogen peroxide and an acid 
such as oxalic acxo^ acetic acid, boric ecxd, phusphoric acid, sulSaric 
Acld, nitric acid and hydrochloric acid. 

WO 95/04 619 discloses the treatment of metal surfaces wxtn a treatment 
no solutxon wnich contains at lea^t the following components: flaoro 

complexes of titanium, zirconium, harnium, silicon, aluminum end boron, 
metal xons selected from mhalr, magnesium, manganese, zinc, nickel, 
tin, copper, zirconium, iron ano strontium, piiusphetes or phospnonatco 
and uater-soluble or water^-dispersible organic film-producers. 

.55 

£?-h^l 92 922 describes a chromium-free corrosion inhibiting coatxng 
coAipi^^itixon for elumxnom or aluminum alloys which cnnraxns a film- 
producing organic polymer and (i) a salt selected from esters of rare 
earth metals. «i)kali and alJcaline earth metal vanadates and also (xi) a 

40 borate salt or an aikalxne caiLh mecal . Epoxides inoladinq polyimide- 
ba?e<l epoxides, polyuretnanes, acrylic polymers and alkyd-based systems 
are mentxoned, £ux example, as preferred polymers. This coating 
composition thus has to contain, in addition to the organic fxlm- 
produeer, at: loadt one box-ate and anorher ^nmponant which may be a 

45 vanadate. 
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ciescriD^s a process for fc>x'ott9L:L4.n9 a steel substrate by 
means of a thin film c^f an organic/ inorganic hybrid polymer based on an 
alkoxysiiane, another conaensable ui.yaiioavetal con^oond of the formula 
!> M(OR}^ and also imethJ acrylic acid and a polymerisation initiator. The 
coating p^wUuced by therwai pclynvcsisation or phot opolymeri nation. 
Zirconium and titanium are mentioned as metals for the organoxnetal 
c-umpooncl. It xs statcci that a film of this type prot-e^its steel 
substrates against corrosion and oxidation,- in aaoition Uie substrate 
10 is intended rn he protected by this coating against shock and other 
effects, 

WO 98/47631 de:tfCixbes a process for improving defective pretreated 
metal surfaces. For this, an aqueous acid solution which contains 

15 fluoruutetalate anions, divalent or tetravalant cations of cobalt, 
magnesium, manganese, zinc, nickel, tin, copper, zirconium, irou and 
strontium, phosphor 0.9- containing inorganic oxoanions and phosphonate 
ions and a water-soluble aiiu/ox. wAter-di^persible organic polynior 
and/nr a polymer-producinq resin is applied to the defective metal 

::0 xu^ldce. The document provides no data about whi?rhf»r tnese types of 
compogicions are also suitable tor the first-tlme coating non- 
prccoated rootal stri-ps. 

Still unpublished DF.-A-l 9754108.9 describes a cnromium-f ree aqueous 
25 anti-corrosive agent for ti«eiLin9 surfaces of galvanised or alloy 

galvanized steel and of aluminum. It contains, as essential components, 
nexafluoro ctuiuns of titanium ond/or siroonium, vanadinm ions, cobalt 
ions, phosphoric acid and also preferably in aadition an organic film- 
prodacc^, in particular one based on polyacrylate. This anti-corrosive 
30 agent is particularly suitable for uUts anti-corrosive treatment of 
metal strip-s. 

Despite this extensive prior arc, there la still a need for imptuved 
cudting proccasea for metal eurfaces in whirJi an inorganic passivating 

35 layer and also a thin organic poiymer layer can b« Applied to the motal 
aurfaceo xn the fiame treatmenr Atep, The coating is intended to 
facilitate the punching out and reshaping of structural part* made from 
tha ooatad metal 'itrips, furthermore, the layers on the metal suiastrate 
shoalO witb«t<iud further manufacturing eteps up to Ti^namoling the 

40 products, such as cleaning, optionally phospnatizing, ri v«viug and 
welaiiicj and either be overpaintable with a topcoat lacquer or be 
coatable with an electrodeposition lacquer. For protwcion of the 
environment and haalth and 9af<^ry at work reasons, the treatment 
process should be performable without uhe ase of chromium compounds 5*nd 

cS if po«sibl-> uirh the exclusion of organic solvents • The main tields ot 
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application arc the initially wentioned domedtic appliance and 
arcnitecruz:ai mauscries and also rhe aucomobile industry. 



Tnis object is achieved, according to the invention^ as stated in the 
i» ulaxiud. It coMMts substantially xn the provision of a chiromium-frcc 
anrl--corrosive agenr containing water and 



a} n.S rn inn g/l of hpvrifb^oro aninns of r i ran^ um (TV) , salieon(IV) 
and/Qi: zixconium (XV) , 
lU t>} 0 to lUU g/X o£ phosphoric acid, 

c) 0 to 100 g/1 of one or more compounds selected tzom cobalt, 
nickel, vanacLiuxA^ iron, manganese, znolybdenuzn and tungsten, 

d) 0.3 uu 30 wL..% oX <tu Itsdst oiic waucri.-aoluble watei'-dispersiblc 
film-producing organic polymer or copolymer (with respect to 

IS active substance) j 

e) 0,1 to 10 wt.% of an organophosphonic acid. 

t) optionally further auxiliary substances and additives. 

The invention also provides a process for the anti-corrosive treatment 
^0 of 9rf^ftl which is optionally provided with a metallic coating of zxnc, 
aluminum^ copper, nickel or similar metala, or alumxnum or its alloys, 

which includes the following essential process steps: 

a) the snrfAn<=^ the siihstrate is placed in contact With an anti- 
25 corrosive agent of the type mentioned above for a period between 

O.S and 60 seconds at a treatment temperature between 10 and 
SO^'Ci preferably between 15 and 35^*0; tna treatment temperature 
may be adjusted by supplying heat via the workpiPCfi or the 
treatment solution^ 
3 0 b} excess anti^corrosive agent is optionally removed from the 
surface and 

cJ tne Item is haarad for q pozriod from 1 to 120 fiocoods, by an 

appropriate heat supply, wherein peak metal temperatures bvvi^ccn 
50^0 and ISO^'C should be reached, wherein cross-linking of the 
polymer film and the anchoring thereof to the metal surface take<3 
place at tne same time. 



In a preferred manner, the anti-corrosive agent is applied to the 
worfcpioec surface, preferably metal strip surfaca, by 
•lU riooding/'dgueezingr spraying/.squee^ing ox. l^y ax* appropriate niper or 
roller method of application. 



The preferred conoontvation ranges for components a) to e) in rhe anti- 
corrosive agent are: 
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a) S-50 q/1 of hexafluoro anions of titanium ( IV) , ailioonCIV) and/ or 

b) 0-50 g/1 of phosphoric acid/ 

c) 0-40 q/1 of ions of cobali;, nickel/ vanadium, iron, manganese^ 
s molybdenumi tungdren^ 

U) 5-30 wt.^ ^>4: une ox* atoxa film-proaucing organic polymers or 

copolyroars (with respect to active substance), 
e) 0.1-10 wt.% of an organophosphonic acid. 

10 The pH of the anti-corrosive agent is within the range 0.5 to 4-0, 
preferably within the range 0.7 to 2.5, An acid agent of this type 
partly dissolves the metal surface being treated so that a treatment 
bath which has already been in use for aomc time may contain additional 
cations whicn arise ttom tne metal substrates oeing treated, examples 

IE of these are zinc, aluminum, iron, nickel, silicon/ lead and copper. 

A person skilled in the art iS faitaliar wirh the fact that x:h« 
previously mentioned components, in particular the inorganic compounds, 
can enter into reactions with each other so that they are present in 
2C • the treatment solution in the form which is stable under tne conditions 
m«nrion«d for pH. As an examplij, some of the hdxafluoro anions ar« 
pcer^eni; la uhtt form of uhe free acid. 

Numerous compounds are suitable for use as film-forminq orqanic 
21 polymers or copolymers, but tnay must satisfy two essential selection 
criteria, on the one hnnd they must be soluble or dii$per»ible ix; 
sufficient concentration in the strongly acid aqueous solution, which 
also contains polyvalent inorganic ions, without this leading to 
coagulation and/or prscipitation of the polymer constituents. On the 
3(} other hdud, Lhey luusL L:ouLali4 at loaoL auntcs uio£»»-- linkable groups which 
enable the polymer layer to cross-link ana adhere to the substrate 
sufficiently well within a short time as a result of the supply of 

hear . 



3:> Concrete examples of film-producing polymers are epoxide resins, 
amlnoplastic resins (e.g. melamine/ formaldehyde resins, 
urea /formaldehyde resins), tannins, phenol/ forma ldehy<i#> resinis, 
polymery of viuylplieiiol with sufficient alKyl or substituted alkyl- 
amxnometnyl groups in the pnenoiic ring to ensure the water-solubility 

4 0 or water-oispersibility of the polymer- Other examples are water- 
soluble or water-^dispersible polyurerhane polymers, j%r;rylate 
hoiuopolymer and in particular copolymer dispersions, methacrylate 
homopolymer and/or copolymer dispersions and butadiene copolymer 
dispersions or styrene copolymer dispersions. In particular, the 

4» copolymars based cn olefinically unsaturated monomers may^opraln 
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cross-linMble comonomers Known per se. Tne toliowxag may De aentionad 
by way of example: acrylic acid, merhacrylic acid, 
glyciayl/(mei;h)3crylace, acrylaroiae, N-mernylolacryiamide, NrN-bia- 
alkoxynieiihyl {inetnjacrylama.de and similar thermally cross-linkable 
ii groups, wherein the alJtoxy groups xtiay contain 1 to 4 coirboa otows* 
Furthermore, cross -linking agents icnown per se may be used in the form 
of eponide resins, urea derivatives or (blocked) polyifiooyanatos or 
oligomeric derivatives thereof. Self-cross-linking or externally cross- 
linkable (mecn) acrylate dispersions or emul si.nn*i or r.omhinatxons of 

10 these with epoxide resxns and/or copolymers o£ ^-hyUxuAysty^eut: axe 
particularly preferred. The last*roentioned copolymers may be 
repxTttaeiiura by the follovwii^g 9frnei:al formula; y- (R^-^l-R^-aroinomethyl) 4 
hydroxystyrene, wherein y is 2, 3, 5 or 6 and is an alkyl group 
with 1 to 4 QQrbon ocomc, pro for ably a methyl group and ban be 

15 represented by the following general formula: HiCHOHj^CHa-, wherein n is 
an integer botwoon 1 and 7, preferably between 3 and S. Thfi «vftrage 
molecular weignt of nhe previously mentiouoU y^jXymxn.^ is normally In 
the range between 600 and 20,000, preferably between 800 and 6^000. The 
jiiolcvjulax wei9ht9 of vtatcr- soluble polyiners are marc likely to be found, 

20 in the lower range, while the molecular weights of the water- 

dioporciblc polymers are gdner^lly found in the middle to iipp^r rangd. 
Further suitable film-producing organic (copolymers are mentioned m 
T. Brock, M- Groteklaes, P. Misrlc^*, "lehrbach der Lacktecnnologle", 
Vincentz-verlag, 199S m section 2»1.4 or t^ectlon 3*5. The binders 

IB mentioned there are express constituents of this application. 

Another important constituent of the compositions are 
organophosphonates, concrete examples being rhe following phosphonic 
acids and diphospnonic acids: 

;jo 

l-hydroxy^l-phenylmethane-l, l-diphosphonic acid 

1-hyUioAy- l^phenylxaethane -1/1 diphosphonio acid • 2B;0 

p-hydroxyphenyl-l^aroinomethane-l, l-dlphosphonic acid 
JS p-hydroxyphenyl-l-hydroxymethane-l, l-diphosphoni <^ aeid.HjO 

l-hydroxy«l*'phenylmetnane-i^ l~aipnospnonic acia.KaO^Nas :i»aiu 

l-hyoroxyphenylmethane-l , I'-di phospnonic acid.HsO 

1-amino-l^nenylmethane-l, l*-dlphospliux;lc aciu 

4-aminophenvl-l-hydroxyroethane-"l, l-diphosphonic acid.HzO 

p-ominaphenyl l-ominocnocnan^-i/ 1-dipnosphcnic acid 

p-chlorophenylmethane«'l, l^-diphosphonic acid 

1 -chloro-l-phenylmothan^-l, l-diphosphonSn rir»\rt. 2H>0 

p-chlorophenyl'-l-hydroxyiaetnane-l, l-oipno«phoxiic acid.Sii^O 

1-chlorc^henylmetnane-l, 1 -diphospnonic acid-HzO 
45 p*chloropnenyl-l**culuroiue<.hdiie'-lf l-*diphoaphonic acid 
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4-chlorophenyX-l-chIoromerftane ctipnospnonic acid.2H20 
p-hydroxyphenylaminoiaschyXene diphosphonic acid« Na^ sale 
p-hydroxyphenyl-l-amxnOmd'chana*l^ l-'dxphosphoai.c acid, conraining 
methylol 

f 3.4-dimetJiylpnenyl-l-chloromeriiane dipnosphonic acid 
3, 4-aliciei;hylph«nyl-l'-'hydroxymethana diphosphonic acid 
3/ 4-cllmet)iylpJienyiamincmecnane diphospnonac acid 
3, 4-dimerhvlphenyi-l-chloromethaae-l, l-diphosphonic acid, aHjO 
4-dJLmccnvXaminophoAyX-'I-hy<iroxvmechaAO diphosphonic acid 
iKi 4- (N-oenzyl-w, N-dimetnylarnxno) -pnenyl-l-tiydroxymeUiiine uipuud^honic 
acid 

4-rrimethylaminophonyl~l-hydroxyinechane dxphosphonic acid 
3,4, 5-trxitt6Choxypn©nyl-l-amj-nomethane-l, I-Uiphwsjjhwuc acid 
l^bis- (N-hydroxymethyl J -amino-l^phenylroethane-l, l-diphosphonic acid 
l!J 3, S-dAChloro-4-hydroxyph«nyl-hydroxyTnprhanA dipJUcs phonic acid 
3, S^'dibruiBQ-^-hytixuAyphdnyl-aJUinomcxihone d^phodphcnic ocid 
1-amino-l-cvclohexylmethane^l, l-diphosphonic acid 
i-hydroxy- l<-cyclohexylme thane* 1, 1-dipnosphonic acidf Na sale 

1 - hydroxy l-cycionwyXxne than©'' I, l--diphosphoni r Hr.ld, Na^ salt 

2 D [4- camincmethyi) -'Cyclonexyi] -l-hydroxym«tnane-l, 1-dxphospUuiau dcid 
4-iiierhoxyl>enzoylacetonii:rile, phosphonylated 
N- (hydroxymet hyl ) -l-aminoechane-l , l-dipho«iphftn 1 c acid 
1, :i-diaminopcopane-lr I'dlphosphonic acid 
3-dimethyldmino-l-aminopropane-l, l-diphosphonic acid 

25 3-inonoincr hyl amino- 1-amA.Aopropane-l, l-diphosphonic ar:id 
3- (N-dodecyiammo) *X-'aiainoprop<uic*l, i-Uiphoaphonic acid 
3-(N,N-dodecylinethylamino)-l-aminopropane-l, l-diphosphonic acid 
3- (N-dodecyiamlno) -l-aininopropanc-l, 1 "diphosphonic acld.HX (X^halogenj 
3-(N-duxieehylciocieeyXaxi»ino} -1-oiainopropane-lr l-diphosphonic acid. methyl 

30 iodide 

2- araino-2-niathyl-l-hydi:oxypropane-l, l-diphosphonic acid 

3- ajiano X hydroxy-3-phenyXpropand-l, X-diphosphonxc acid 
3'anixno-3'-phenyl-l-hydroxypi:opane-l| l-dipnospnonxc acid 
3-diethylainxno-l-hydroxYpropane-l, l-diphosphonic acid 

!:5 3-N,N-climet:hyXainino-l-hydroxypropane-1 , 1 --rtiphosphonic acid 

3-N-bis- [hydroxyethyl; ^axuino-X^nydj:oxypropane--X/ x-dii^liosphonic ocid 
3- (N-dodecylamxno) -X-hydroxypropane-i, l-diphosphonic acxd 
1 f 3-aihydroxy-3-phanyXps-opan4^-l , 1 -'dl phnsphonic acid 
3-N/ N-o^mochyXeuiiiiiupiropxonic acid. UCX 

•10 3-dijnetnyla»xno-l-hydroxypropane-l, 1 -diphosphonic acxd, ua. saXc 
1, 3-riihyriroxypropane-l, 1-diphosphonxc acid, Naa salr 
l^hydroxy-D-dicthylaminopropano-X, l-diphoephonic acid, Na ?alr 
1, 3-dihydroxy-3-phenyipropan©-l, l-diphospnonic aciu, Nci? salr 
^ , 3-diaininobutane-i, l-dxphosphonic acid 

}0 l-hyd£09cy- 3 aminobucano-X^ 1-dlphosphonic acid 
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3- monoethylainino-l-aiiiinobutane-l, l-dipnosphonlc acid 

4- amlno*l*hydroxy&ucane-l, I-dxphOdptonie acid 
'l'-N,N-diA\eT:hyIamino'-l--hydi:oxybut:ane''l, X-diph05pnonic ac4d 
6-amino-l-hydroxyhexane-l/ l-diphosphonic acid 

f 1, 6-cunydroxyhexane-l, l-diphocphonlc acid 

1, 6*aiUyax.uxyUeAane*l, 1-diphoaphonxc acia, Na2 saic 
1, ll-dihydroxyundecane-l, l-diphosphonic acid 
1 1 -ammo-l-hydroxyundecane-'l, l-diphosphonic acid 
ii«pj.opylphc»phQnic acid 
id butyI-l--pti6sphonic acid 
hexyl-l-phosphonic acid 

©c"cyi-l-pho3ph.onic acid 

decane-l-phosphonxc acid 

dodecyl-l-phosphonic acid 
.l!) tecradecyi X -phonphonlc acid 

octadecyi^-l-pnospnonic acxd 

ocT:adecaae monophosphonxc acxd. Ma saiT: 

^xcosano moAopho aphonic acxd, Ka salt 

2"diaxuiAOcycXchcxanc rct;rQ}(.xa (xnechylanephQsphonlo acxd) 
2 3 glucainine-bi3 imerhylenephosphonic acidj 

Olucamme-bi s (mfernylenephosphonic acid) « Na salt 

l«-ui:exdoerhane-i» X~dxpho3phonxc acid 

merhyienapt^osphonylaced uramii 

pyrxmiclyl-2'-amxnomethane dxphosphonic acid 
2S pya:idyi-2-aiiu.nomerhyleA« dxphoophonic acxd 

N^N'-aimatnyiureidcmetnane oxpnospnonxc acxo 

N- { 2-hydroxyechvl ) ethyienodxaniXne'-N, N * , N' -rrismerhyiane-phosphoaxc acid 

(2 iiydroKycthyl)othyienediaiiixno-N,N'N'-tjri»inet:hylene- phosphonift 
acxo.hjU 

30 anixnoaceric acid*N/N-dxmethylenepho5phonxc acid 

1, 2-eiiaiaxnopropane cecrakis (mechylenephosphnnxc acid) 

2-nyaroxyprupaiJc-l/ 3-axaiuxoe i;eri-a)ci5 (metnylenepho^phonia aoxd) 

5-hyaroxy3-Dxa-l-'aminopencane bis (metuylenephosphonic acid) 

xmXno-bxs (merhy.l «^n«iphosphonxc acid) 
2^ ni^ro^eunXno ct iminp-bX^ (mcchylc^ephosphonlc acid) 

nicrosamina of iromo-bis (methylenephosphonic acid)/ Naa salt 

/^V-diphosphono-N-merhylbutyrolactanv 

cuaXdXiiuxucLUyXena dXphoj^phonxc acxd 

forrayiaminomechane axpnospnonxc acxa 
*.0 2-iminopxporxdone-6, 6-dxpbo3phonic acid.HaO 

2-iminopyrrQXldoM*S« 5— dipHosponic acxd 

N, N • -ounetnyilminopyrrolidun-S, S-OXpUu&pftortxc odd 

l-roethyl-2-pyrrolxdona-5, 5-diphospbonic acid 

amXnodxaoacic acXd-N-inethyl pho«iphonic acid 
•15 X, 3-axhydi wy-2-iwechy4.pi:opan«--Nr N-ciiroechyXancphaapboAtp aold 
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Xr2"<lLhydroxypropaae-3-amino-tois (methylenephQsphonic acid) 

2-hydroxypropane-l,3-d±amine retr»kis- (rocitnylenephosphonie acid 

3, e-dioxa-l, 8-diaRUAoocraiic te^rakxa- (mcchylenaphosphoxiic acid) 

l^S-dlaminopentanete trakis (metiiylenepaosphonxc acid} 
f merhyXdnino-dnziettiylenephosphonic ani d 

N-hoxylanano-diinechyXenephoaphonic acid 

decyciamino-dimethyXenephospnorac acid 

3"picolylaminodimerhyleneph05phonie acid. 

me^Hdncphosphonxc acid 
ic svernanedipnospnonic acxd 

methanedipnospnonic acid.li20, Na2 salt 

dichloromftthanediphosphonio aoid*5H^0, t3a^ aalt 

cecrjilsopropyi aiChlorometnaneaa-pnospnonate 

1, l*diphosphonethane-2*carboxylxc acxd 
li» •thana-l, l-diphosphonie acid 

ecJia««-l, l-aiphoaphonic acia, Ma^ salt 

etnane-l, 2-dipnosphonic acid 

erhane-l, 1,2-T:rxphcsphcnic acid 

ethylenediphosphonic acid, Ha^ calt 
20 1, 2-diphosphonQ«thane-l, 2-dicarboxylic acid 

1. 2-dipnosptionoethane-l, 2-dicarboxylic acid,2H/0 

«rhan«-l, 1,2, 2*ceiraphosphonic acid.K^Or hoKaeuanid^no calr 

ernane-i, i,2,2-tetrdpno5pnonic acid, nexaguanidine sait 

etnane-1, l,2,2-T:€rj:aphosphonic acid^ quanidine sale 
2!i l-pnosphpncerhdne-l, 2,2-tricaroxylio acia^ K sale 

pnospnonoacoric acxd 

Q-chloro-Q-phosphonoacetic acid 

ft-pho5*phonoaner •> r ari d 

l-pho6phonop*.opane-2, S-dicarboxylic acid 
30 l-phosphonopropane-l,2,3-tricarboxylic acid, Nas sale 

1 -pho55phrtnnpirftpanA-l , 2, 3-rriearboxylic acxd. HaO 

propanc-l, 1, 0/ D-tctraphoaphoaic acid, Ha^ salt 

axainomacnane diphosphonic acid 

dimechylaminome thane diphosphonic acxd 
3 5 N-decylaminomechane-l, 1-diphosphonio dcid 

N-decylaminomethane diphosphonic acid 
N/N-dxmechyiaminomethanediphosphonic acid monohydrac« 
dimcchylainxnomochano diphosphonic acxd^ l^a^ salt 
N-decyiaminojivetnane dxpnospnonic acid, Na^ salt 
4D l-amxnoethane-l, l-diphospnonic acid 

l-ainino-2-chloroethane-l, 1-dxphosphonic acxd 
I-anilno-*2-phttnyXttLUan«-X, l-UxpnuspUuniL.* aciU 
l-monomethylaininoethane^l, 1-dxphosphonic acid 
N-inf>nohydrr>vym«rhyl ami noer.hanft-l, 1-riiphr^s phonic acid 
l-axoinopropane-l, 1-dipho Aphonic acid 
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l-aminopropaTie-l/ 1, 3-triphosphonic acla 

l-amiaohexane-lf 1-diphospnonic acid 

l-aminorlerAnft-l, l-diphosphonic acid 
3 l-iiiui.uoii<Kxadecane-'l/ I-d4.phoapnonic acid 

l-xsonoAaaoylai[u.dO">l, 1-dimechyXenemettiane pnosphonic acid 

srearlc acid amido-l, l-dimecnyliaethane phosphonic acid 

coco farry acid amidp-l, l-diiucthylcnemothano phosphonic acid 

iaononaAOic acid amiaclf l^dierhyimetnana phospnonic acid 
IC l-aminohescvl-l-phcsphoftic acid 

l-aminopcryl-X-phosphonic acxd 

l-hydroxyoctyl~l-pnospnonic acid 

l-hydroxydecyl-l-ptiosphonic acid 

1 suiiinodccy 1-1 -phosphonic »cid 
I!) l-hydroxydecyl/dodecyl-X-pnosphonlc acxa 

l-hydroxy^-l-dodecyl-l-pnosphonic acid 

l-hydroxydoddcane*1 -phospnonic acid 

l-hydroxy-3/ 6, a-tiiujtadecan«-l, 1-diphodphonie aexd# Na^ saXr 
12-hydroxy-12-phospftonost^aric acid/ t^a sale 
?> cocoaalkylaminobis (mecnvlenephoaphonic acid) 
phosphonylated polyglycol diacid 

4-ethyl--4-mechyi-^-oxD-l-aminonexane-l, l-oipUoaphoaic «cid 
1 -hydroxy-3-oxo-4-eT:hvl-4-methylhexane-l, 1-diphosphonic acid 
l-amino 4 -ot:hyl-a-nv«chyl-3-oxoh«xane'-X, 1-diphospnonic acid 
25 i'-nydroxy'-3-oxo-4-eT:nyi-'4-meT:nyinexaiic-x,i-'dXpUu»phooic ocid.lizO, Na 
salt 

4 -cthyX-«-m«rhyl-'3-oxoh6x-X-©n%-l , 1 -rfiphosphonic acid 
4-methyi-4-erhyl-3-oxonex*l-«ti«-X, l-dipho5phontc acid, Wa, 9alr 
l-aroino-3-oxo-4, 4 -dime thy inept ane-1, 1-diphosphonxc acid 

3 0 i-hydroxy-^-oxo-4. 4-diiaethylheptafte-l. I-dipho«phonic acid.HzO/ Na salt 
4, 4-dlmethyl-3-u*o-hept-l-eoe- 1, 1-diphocphonic acid 
4,4-dimethyl-3-oxQ-hept'-i-ene-l/i-dxpno3pnonic acxd, Na salt 
l-ainino-'^-oxo-4 , 4-diraethyldecane^l/ 1-diphosphonic acid 
amlnomechdut; iuonophosphonic acid 

:i5 tolaylaminomerhane pnosphonic acid 

p-hydroxyphenyl~l-aminomethanephosphonic acid semiuydro chloride 
rt-cLliylamino- Cphenylmethanediphofiphonic acid) 
l-benzylamino-l-phenyiiaethanB'-x-pnosphoalc 4ciU 
l-hydroxye thane monophosphonlc acid 

JO l-hyciroxyathan»-l-monophnRphonxc acid, Na? salt 

1- hydr oxye thane- i,l-diphu;*pUuaic acid (IlEPP) 

2- [benziinxciazolyl- (2f 2)-]-ernane diphosphonic acxd monohydrace 
2'[baA8imida2olyl-(2,2j-)-athana diphosphonic acid 
N-carboxyxnatnane-l-<«uinoethanc-l*l diphosphonic acid 

45 l,5-dianu.nopentane-lrl,5,5-teciraphospnonic acia, rrinyUx.«iT:e 
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c»-ocryl-phosphono9uccinic acid 
OK-tl-dodecylamiAebonsyXphosphcnxc acid 
. p-trifluorQiaechyl-p'phosphonoDutyric acid 

1 d«cylpyrrolidone-2, 2-'di.pbosphQnic acid 
5 pyrroliaone-5, 5-diphosphonic acid 
2 , 2-dipno»phono-N-der'y 1 pyrrolidone 
y, y-aiphospftono-N-mettiylbuLyiwlaucaitt 
r5eT>7en«* phosphonic acid 

1,4-T:hiazine diu^ide-tJ^methanc dxphcdphonic acid 

IC p- il^4-r]iiazine dioxide) -N-"phenylene-hyGU:oxymet:han« axpnospnonlc acla 
a- (1, 4-tt>ia^ino dioxide) -N-ethane-cr^o-dl phosphonic acid 
3- (1, ^-tniazine dioxide) -N-l-nydroxypropane-1, l-diphospnouic acid 
6- tl, ^^chiazine dioxld#») -N-l-hydroxyhexana-1, 1-diphosphonic acid 
11- (1, 4*thia2ine dioxiae^-N-l-hyaroxyuaUcvdne-l/l-diphoapbonic acid 

15. phosphonamethanenilfonic acid, Na» salr trihydrate 
bis (mernylenepnosphono) attiiaucrcUaoo^ulfonic acid 
tris (metnylenephospnono) -acetamido-'aiiiinoetnanesuitoaic acid 
dsacyclopentarvc-2, 2^diphosph©oxc acid 
N-meTihylazacyclopencane-;^ ^ 2-aipno3pnonlc acid 

2 D r^-dacylazacycl opflntane-2, 2-diph05phonic acid 

N-tetradecylazacyclopcui.dne-2, 2-dipbosphontc aoid 

a£acyclohexan«-2« 2-diphosphonic acid 

1- (4 r 5-aiUyU4:o-3H-pyrxol€-2-yl) -pyrrolxctinylidene-l?, >-dlpho3phoniC acid 

hydroxymethane diphosphonic acid, Na? salt 
ZS l-oxaerhoAc-lf 2-dipho9phonic acid undacanebydrater I9a« salr 

1-bydroxypropane-l, i-dipnospbonic acid 

1-bydroxypropane-l, 1 -di phospbonic acid, Na, salt 

l-byaroxyoucane-l, 1-Uipho»pbonic acid iicpcadecanobydrate 

1-hydroxy£>ut:aae-l,l-dipbospbonic acid, Na^ salt 
:.0 l-hyUxoxypeotane-l, l^dipbo©pbonie acid, Na^ s?i1t 

l-bydroxyoctane-l/ 1-dipbospbonic acid, Ma« salr 

cyclic tcrrapbospbonic acid«. Na« salt 

bexametbyl ester or cyclic tetrapbo*'plioaate 

cyclic HEOP rftrradecahydrate, Nas salt 

35 

iT) a preferred way, tbose representatives o$ this class o£ sizb&uoaces 
are used wUich contoin at least one pbosphonie arSd group and at least 
one polar function. 

40 As further additives, compositiuxi^ according to the invention way 

contain conducrWity pioments or conductive fillers such as e.g. iron 
pbospniae iFerropbos>, vanadtom carbido, titanium nitride, carbon 
black, graphite, molybdenum sulfide or else oarium sulfate doped vritb 
x.U\ antimony, iron phosphide is parricularly preferred. The 

4S conductivity pigments or fillers are aaoea in u^Uu* to improvo rhe 
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weiaatoiiity or to improve coaring with an elect rodeposition lacquer. In 
adciition, silica suspensions, in particular when using anti-corroaive 
agents for alunvinum substrates, may be used. These inorganic auxiliary 
suDstances should be present in a finely divided form, that is with 
ti average particle diameters of between 0.005 and 

5 >im, preferably between 0,05 «ncl 2.5 )»- Tho auxiliary subaconecs arc 
used in proportions or between U.l and 
30 wc,%. 

10 rurchermore, the compositions may contain additives to improve the 
shaping processes, these being, for example, wax-based derivatives 
based on natural or eynchetic waxes, e.g. polyethylene or 
pulyL«Lrariuoro«LUyl«fnt? (PTFE) wijixe:^ or wax aerivarivea, 

1> The pK of the solutions beinQ applied, rhar is the original con^position 
or a vcLriant dilated with more waterr is betweea 0.5 and 4.0, 
preferably between 0,7 and 2,5, When applying in particular to metal 
strip surfaces, the application solution is applied in a manner known 
per 99 by roller application (chero-coatingj , wiping, 

'^'J immersion/ squeezing or spraying/ squeezing to an, optionaxiy metai- 
coated, steel strip or (alloyed) aluminum strip. Application is 
pcrformccc at ccmpcrataros between 10 and 50*C, preferably between IS 
and 35*^0. The temperature may be adjusted by supplying heat via the 
workpiece or the treatment solution. Finally r due to appropriate 

25 management of the neat supply, the formation of a film and cross- 
linkinq of this film and anchoring to the metallic surface all take 
place at the same time. For this to oacur, peak metal temperatures 
(PMT) of 50 to ISO^'C are achieved for a period of between 1 and 120 
fiftr:ond<5, preferably between 1 and 30 seconds. The weight per unit area 

30 of the coaring after drying is then O.l to 5, preferably 0.5 to 2-0 
9/ni' . 

The layers produced in this way may bo coated with the conventional 
lacquer systems used in the domestic appliance and/or architectural 

IS sectors, that is the application of a liquid primer followed by coating 
with a liquid topcoat may be performed, or else powder coaring with a 
single-layered lacquer may take place, fc^rtnermore, tne anti-corrosive 
layer according to the invention may be coated directly, that is 
without the application of a primer, with typical strip top^n?»r«i. Tne 

mQ layers producea this wc^y ^xuucul che uietal sheeting and provide 

adequate protection against corrosion. Thus, for example, when coating 
(alloy) galvanized steel, the salt spray test in accordance with DXN 
50021 dS xs withstood for more than 250 houra. Likewise, in the cace of 
(alloyed) aluminum, a salt spray test in accoraance with DIN 50021 ESS 
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15 successtUAiy witttatood for more than 250 hours. Also, a climate- 
CQnrrolled test in accordance with DIN 50017 KK for (alloy) aalvanized 
Rr<^p.l is withstood for more than 3 weejcs without tha formation of whire 
rust, xne corrosion reaiatancf of materials which have been treated 
5 with the anti-corrosive compositions according to the invention, with 
or without a primer coating, achieve the valuee which can be achieved 
with a conventional treatment, xne reshaping Dehaviour is improved when 
compared with substrates which have not been coated in accordance with 
tn* inveArioA, furthermore fiab«rr*te» coared in accordance wich rhe 

ic invention can be catophorecically lacquered under the same conditions 
and wirh the same results as materials which have been phosphatixed in 
the way typically used in the aucomobile industry. The process 
«ct.u^diuy tu Lhc Invcutiua may ulao b«: used iniiLe»a uf tiAdltioiml 
chroaatizing and phosphatizmg processes when subsequent coating with a 

15 fiirrhftr ;^nri -(Corrosive layor «»nrh a** firann^o^t^ ?»nd rh«^ like 
intenacd to be pcrfojrmed. 

If treatment according to the invention takes place immediately after a 
metallic finishing process, e.g, electrolytic galvanizing or hot melt 

2u aip galvanizing of the steel strips, tnen the strips may be placed in 
contact with the treatment solution according to the invention without 
first being cleansed, Hnwevf^r, If rb^ weral sTrlp-R ro hi? rrMted have 
been storea einu/or tXAu»port»a pxiox to woACiiig acwidiay uo Lhe 
invention^ then they have generally been provided with anti-corrosive 

2i> oils or at l^ast have been so heavily conramin^irpd rhar r.leansing is 
xe4uiit;a vi.iOi. to coating acco^rding to the invention. This may take 
place using normal weakly to strongly alkaline cleansers; in the case 
of alominum and its alloys also with acid cleansers t 

3i3 When being applied to aiuxranum and aluminum alloys, the antl-corrosive 
composition according to the invention may also contain very low 
concentratione of organopnosphonic acid and optionally may contain no 
organophosphonic acid« 

3S The invention xs explained In mnrp derAll in the following by using a 
few working examples « hll data relating to amounts in Um t^ufiipusitions 
are parts by weight unless stated otherwise - 

The indivxaaal components listed in tai»l« 1 are gencnlly mixoa xn the 
4 3 sequence given and at room temperature* 
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Exawnples 1 to 3 and 6 and 7 listed in table 1 axe not in 
accordance with the xnvention, they exhibit significant 
attack by white rust on galvanized steel after about 100 
t hours m the test according to din 50021 SS. Examples 4, 5 
and IS give good results for anti corrosive effect on 
aluminum, examples 8 to 14 give good results for anri- 
corrosive effect on galvanized steel. 
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Claims 

A chromiuro-f re© anti-corrosive agenr for single-stage 
coating of metal substrates, containing 

a) 0.5 to 100 g/1 of hexafluoro anions of 
Litciuiuiu(IV) / silicon(lV) and/or zirconium(IV) , 

b) 0 to 100 g/1 of phosptioric acid, 

cl 0 to 100 cj/1 of one or more compounds of cobalt/ 
nickel, vanadium, iron, manganese^ molybdenum or 
tungsten^ 

1? d) 0-5 to 30 wt.% of at least one water-'Soluble or 

water-disper»ible film-producing organic polymer 
or copolymer. 



10 
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e) 0.1 to XO.wt.% of an organophosphonic acid, 

f) optiotwlly further aujtiliary subsrances and 
additives - 



2. An anti-corrosive agenr as clainied in claim 1, wherein 
2 3 the film-producing ( copolymer is selected from 

epoxide resins, styrcnc copolymers, butadiene 
copolymers, polyurethanes, melamine resins, 
(meuU) aurylate polymers or mixtures of these* 

30 3. An anti-corrosive agent as claioied in claim 2, vihercin 
the film-producing (co)polymGr (s) contain (s) cross- 
linkable functional groups. 

4. An anti-corrosive agent as claimed in claim 3, wherein 
c5 it also contains a cross- linking agent. 

*>. An anti-corrosive agenu «as claimed in at least ono of 
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the preceding claims , wherein iz contains 0.1 to 30 
wt,% of a conductivity pigment and/or a further 
inorganic au)Ciliary substance as a further additive. 

s 6. An anti-corrosive agent as claimed in claim 5, wherein 
the conductivity pigment is selected from carbon 
blacky graphite, molybdenum sulfide, doped barium 
sulfate r iron phosphide, vanadium carbide, titanium 
nltrade. 

10 

7. An ant 1 -corrosive agent as claimed in claim 5 ox 6, 
wherein the conductivity pigment or th« further 
inorganic auxiliary substance has an average particle 
diameter of O.OOS to 5 pm, preferably 0.05 to 2.5 pm. 

15 

8. An anti-corrosive agenr as claimed in at least one of 
the precedinq claims, wherein it contains shaping aids 
based on natuxdl ux syziLhetlc waxes, e*g. polyethylene 
or polyrf»traf luoroethylene waxes and/or waxes or wax 

2ti derivatives as further addxtives. 

9. An anti-corrosive agent as claimed xn at least one of 
the preceding claims, wherein it has a pH in the range 
0.5 to 4.0, preferably 0.7 to 2.5- 

10. A process for the anti-corrosive treatment of 
(optionally metal-coatedj steel or aluiuiniom or its 
alloys, wherein 

a) the surface of the metal is placed in contact 
30 with an anti-corrosive agent as claimed in at 

least one of the preceding claims tor a period 
betweexi 0,3 and 60 seconds, 

b) exCf^As anti-corrosive agent is optionally removed 
from the surface and 

35 c) the treated substrate i.<t heated to peak metal 

temperatures between 50^C and IbO'c for a period 
of 1 to 120 sjecjouds i^y the approprlare supply of 
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heat, wherein cross-linking of the polymer film 
and its anchoring to the metal suj^Caue take place 
at the same time. 

^ 11. A process as clalmftei in claim 10, wharein the metallic 
coating of steel is selected from hot-melt dip 
galvanising, alloy galvanizing, electrolytic 
galvanizing, copper plating, nickel plating or 
aluminizarion . 

Ill 

12* A process as claimed in claim 10 or 11, wherein the 
corrosion prorecnion ageni; is applied to the surface 
of the workpiece by flooding/squeezing, 

spraying/ squeealng or suxcoblc wiper or roller znerhods 
i!) of application. 

13- A steel or aluminum strip coated by a process as 

claimed in claim 10 or 11, wherein the weight per unit 
area of the layer is between 0.1 and 5, preferably 
20 between 0-5 and 2,0 g/m°, 

14. A process for the anti-corroslve treatment of aluminum 
as claimed in one of claims 10 to 13, wherein the 
anti-corrosive agent as claimed in claims 1 to 9 

2 5 coutcilii:* no urgGiaophu:»pUoaic acid. 

15. A steel or aluminum strip coated by a process as 
claimed in claims 10 to 14, wherein a lacquer 
undercoat (primer) Is not required when coating in a 

33 coll-coarlng process. 
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